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FAILURE MCDES EFFECTS ANALYSIS (FMEA) - CRITICAL HARDWARE
NUMBEHR: 0&-1C-1511-X

SEUBRSYSTEM NAME: ARS - ARPCS

REVISICN:
PART NAME PART HUMEER
VENDOR NAME VENDOR NUMBER
LAU : RESTRICTOR . VER4-B13101-002
SRU : RESTRICTOR, FLOW, 03 ME251-0011-0000
THE LEE COMPANY VDCX05029508

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
QUANTITY OF LIKE TEMS: 1

FUNCTION:
RESTRICTOR ASSEMBLY, EMERGENCY Q2 FLOW

PROVIDES 10 +/- 1 LAVHR DIRECT OXYZEN FLOW INTD CABIN DURING 8.0 PSIA

CONTINGENCY OPERATIONS. THE PURPOSE CF THIS FLOW IS TC MAINTAIN AN D2/N2
MIXTURE FOR CREW BREATHING IN THE EVENT OF A FAILURE IN THE LES.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL FALLUAE MODE
NUMBER: 06-1C-1511-02

REVISION#® & 08/26/83 A
SUBSYSTEM NAME: ARS - ARPCS
LRL: RESTRICTOR CRITICALITY OF THIS
ITEM NAME: RESTRICTOR, FLOW, Q2 FAILURE MODE: 1R2

FAILLRE MODE:
INABILITY TO RESTRICT

MISSION PHASE:
PL PRELAUNGCH

LD LIFT-OFF

o0 ON-QRBIT

Do DE-QORBIT

LS LANDING SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
MECHANICAL SHOCK. VIBRATION, MISHANDLING OR ABLISE

CRITICALITY 1/1 DURING INTACT ABDRT ONLY? NO

REDUNDANCY SCREEN A) PASS

B} PASS
) PASS
PASS/FAIL HATIONALE:
A)
8}
C)
- FAILURE EFFECTS -
{A) SUBSYSTEM:

LOSE OF OXYGEN UNTIL CORRECTING ACTION (C/A) IS IMPLEMENTED.

{B) INTERFACING SUBSYSTEM{S):
INCREASED PPO2 IN CABIN UNTIL C/a TAKES EFFECT.

(C) MISSION:
NG EFFECT.

{D) CREW, VEHICLE, AND ELEMENT{S):
NO EFFECT.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CRITICAL FAILURE MODE
RUMEER: 08-1C-1511-02

(E) FUNCTIONAL CRITICALITY EFFECTS:
SECOND ASSOCIATED FAILURE, DIREST 02 VALVE, INABILITY TO GLOSE, RESULTS IN
INADEQUATE G2 SUPPLY TO LES STATIONS. THE LOSS OF LES SUPPORT CAPABILITY
MAY RESULT IN LOSS OF CREW IF LEAK RATE PROHIBITS LES SYSTEM
PRESSURIZATION AND LES ARE REQUIRED. NOTE - IN AN 8.0 PSIA HOLE IN GABIN
CONTINGENCY MODE, EXCESS FLOW INTO THE CABIN MAY NOT BE CATASTROPHIC
SINCE THERE IS A POSSIBILITY OF SAFELY BREATHING THE CABIN AR BY RAISING
LES VISOAS. THE WORST CASE FAILURE WOULD BE iN THE CASE OF A
CONTAMINATED CABIN ATMOSPHERE, WHEN THIS FAILURE FREVENTS ADEQUATE
FLOW TG LES STATIONS AND CABIN AlIR MAY NOT BE SAFE FOR BREATHING.

~AISPASITION RATIONALE-

'y

{A) DESKIN:

THE BODY ASSEMBELY IS MADE OF 303 CAES STAINLESS STEEL WHICH IS HIGHLY
AESISTENT TO GORACSION IN AN 02 ATMOSPHERE, THE RESTRICTGR IS CALLED A
VISCO JET WHICH CONTAINS UNIQUELY DESIGNED PLATES WITHIN THE AESTRICTOR
WHICH UTILIZE MULTIPLE OPENINGSE IN LLEU OF THE USUAL SINGLE PASSAGE. THIS
MAKES THE UNIT LESS SUSCEFPTIBLE TO ERCSION AND MORE RELIABLE. ALSO, THE
FLOW PATTERN WITHIN THE PLATES IS DESIGNED TO ALLOW LARGER OPENINGS
THAN WOULD BE REQUIRED WITH A SINGLE DRIFICE. THE UNIT {8 THUS MUCH LESS
FROMWE TO RESTRICTION BY CONTAMINATION,

(B) TEST:
ACCERTANCE TEST - FROOF PRESSURE, LEAK AND FLOW TESTED.

QUALTFICATION TEST - RANDOM VIERATION FOR 84 MIN/AXIS AT +8 DRIOCT FROM 20-
80 HZ, 0.3 G="2/MZ CONSTANT AT 80-300 HZ, AND SDB/OCT FROM 300- 2000 HZ.
TRANSIENT VIERATION TESTED IN SINUSDIDAL VIBRATION ENVIRONMENTS IMPOSED
N THE FREQUENCY RANGE FROM 5 TO 35 HZ AT AN ACCEL ERATION AMPLITUDE OF +
OR - 0.25 G PEAK. DESIGNED TO WITHSTAND A 20 G TEAMINAL SHOCK. SHOCK
TESTED USING SAWTOOTH SHOCK PULSE OF 11 MILLISECONDS DURATION IN EACH
OF THE 3 ORTHOGONAL AXES (6 DIRECTIONS). FREQON TUBES WERF AURST
PRESSURE TESTED FOR 5 MINUTES AT 1240 +50/-0 PSIG {PRESSURE NCAEASED AT A
RATE NOT EXCEEDING 300 PSIG/MIN) WITH THE O2 TUBE VENTED. OXYGEN TUBES
WERE BURST PRESSURE TESTED FOR 5 MINUTES AT 2580 +100/-0 PSIG (PRESSURE
INCREASED AT A RATE NOT EXCEEDING 303 PSIG/MIN) WITH THE O2 TUBE YENTED.
TEMPERATURE CYCLED 4 TIMES FROM +150F (HELD ONE HOUR) TO -65F (HELD ONE
HGLR)

IN-VEHICLE TESTING - OBSTAUCTION FLOW TEST IS FEFIFUF{MED AT 850 - 00 PSIG, 75
LEMR MINIMUM FLOW.

OMRSD - FLGW TEST IS PERFORMED BEFORE THE FIRST REFLUGHT OF EACH
ORBITER AND A% A CONTINGENCY FOR LAU AEFLACEMENT, AT 800 - 835 PSIG, 17.0 -
22.0 LBMHR FLOW.

{C) INSPECTION:

RECEIVING INEPECTION
FAW MATERIAL VERIFIED BY INSFECTION FOR MATERIAL AND PROCESS

CERTIFICATION.,

CONTAMINATION CONTROL
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
|| NUHBEfl: 08-1C-1511-02

CLEANLINESS LEVEL 200A PER MAG110-301 AND 100 ML RINSE TEST VERIFIED BY
INSPECTION. CORROSION PROCTECTION PROVISIONS AND CONTAMINATION GONTROL
FLAN VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

FABRICATION OF PARTS/COMPONENTS FER DRAWING VERIFIED BY INSPECTION.
DIMENSICNAL INSPECTION ARE FERFORMED AND VERIFIED BY INSPECTION. RIGID
TUBING INSTALLATION PER DRAWING INCLUDING LUBRICANT AND TORGQLES
VERIFIED BY INSPECTIQN.

NONDESTRUCTIVE EVALUATICN
PENETRANT INSPECT PEA MIL-1-6866 PERFORMED AND VERIFIED BY INSPECTION.

CRITICAL PROCESSES -
PAATS PASSIVATION VERIFIED BY INSPECTION. APPLICATION OF LUBRICANT ON
SEAL RING VERIFIED BY INSPECTION.

TESTING ATP VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCEDURES ARE VERIFIED.

{D} FAILURE HISTCRY:
NO FAILURE HISTORY APPLICARLE TO INABILITY TO RESTRICT FAILURE MODE. THE ]
RESTRICTOR HAS SUCCESSFULLY BEEN USED THROUGH THE SHUTTLE PROGRAM -

. CONSIDERING THIS FAILURE MODE.
(E) OPERATIONAL USE:
| CLOSE DIRECT 02 ISOLATION VALVE.
- APPROVALS .
(]
EDITORIALLY APPROVED : R ﬁ'@l JEE 7192 _
EDITORIALLY APPROVED : JSC VYL S TR T
TECHNICAL APPROVAL : VIA CR S g
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